IMPORTANCE Given the limitations in health care resources, quality-of-life measures for interventions have gained importance.
I n an era of diminishing health care resources, evaluating quality-of-life measures for each medical intervention is gaining importance. The US Food and Drug Administration recommends the evaluation of the relationship between visual acuity, vision-related functioning, and therapeutic interventions. 1 The National Eye Institute (NEI) has developed a 25-question visual function questionnaire that has been validated and used to evaluate outcomes of age-related macular degeneration, glaucoma, low vision, diabetic retinopathy, uveitis, and dry eye syndrome. [2] [3] [4] [5] [6] [7] [8] [9] The visual needs of and the effect of visual disability on people in parts of the developing world may be quite different from those of people in developed countries. For this reason, the Indian Vision Function Questionnaire (IND-VFQ) was developed from a population of visually impaired and blind people living in 3 different geographical regions of India: Delhi, Andra Pradesh, and Tamil Nadu. Initially, 45 questions were developed using focus groups, and then the number of questions was reduced to 33 after field-testing and validation. [10] [11] [12] Subsequent Rasch analyses of the IND-VFQ for patients with cataracts 12 suggested that a 28-question survey had better psychometric properties. Vision loss can have a substantial effect on quality of life. 6, 13 In a previous cohort study 14 of patients with bacterial, fungal, or viral keratitis in Shanghai, China, the NEI-VFQ composite score correlated with the final best-corrected visual acuity in the worse-seeing eye, duration of disease, and history of operation for treatment of the infectious keratitis. The Mycotic Ulcer Treatment Trial I (MUTT I) was an NEIfunded, double-masked, multicenter, randomized, active comparator-controlled, clinical trial that found that topical natamycin, 5% (Natacyn; preserved with benzalkonium chloride, 0.01%), was superior to topical voriconazole, 1% (Vfend IV; reconstituted in sterile water for injection with benzalkonium chloride, 0.01%, by Aurolab), for the treatment of filamentous fungal corneal ulcers (in particular, those cases that tested positive for Fusarium species on culture). 15 In our secondary analysis, we administered the IND-VFQ to MUTT I study participants 3 months after enrollment in order to evaluate visionrelated quality-of-life outcomes.
Methods
The methods for the MUTT I have been outlined in detail in a previous publication (eFigure in the Supplement). 15 In brief, patients who presented to one of several hospitals of the Aravind Eye Care System (Madurai, Pondicherry, or Coimbatore) in India or to the Francis I. Proctor Foundation at the University of California, San Francisco, with smearpositive filamentous fungal corneal ulcers were randomly assigned to topical natamycin, 5%, or topical voriconazole, 1%. Eligible study participants had culture-or smearpositive corneal ulcers and a baseline visual acuity of 20/40 to 20/400 (logMAR of 0.3-1.3). Exclusion criteria included a coinfection with bacterial, Acanthamoeba, or herpetic keratitis; impending perforation; an age of younger than 16 years; or poor visual acuity in the other eye (<20/200). The primary outcome was best spectacle-corrected visual acuity (BSCVA) in the affected eye at 3 months. The full 45-item IND-VFQ subscale score was a nonprespecified secondary outcome subscale score and was administered at the 3-month visit at the Indian study sites. 10 The MUTT I Data Safety and Monitoring Committee performed an ongoing review for safety, data quality, and ethical conduct throughout the length of the trial. Institutional review board approval was obtained at the University of California, San Francisco, and at the Aravind Eye Care System. Informed consent was obtained from all participants, and the trial conformed to the tenets of the Declaration of Helsinki. We analyzed our data using recommendations from a Rasch analysis of the IND-VFQ by Finger et al, 12 which resulted in a questionnaire with 4 subscales (mobility subscale, 6 questions; activity limitation subscale, 10 questions; psychosocial impact subscale, 5 questions; visual function subscale, 7 questions) (eTable in the Supplement). Responses to each question were categorized on a 4-point Likert scale. 12 For statistical analyses, the 4-point numeric answers were converted to a 0 to 100 point scale (ie, 0, 33.3, 66.7, and 100). A score of 100 corresponded to no visual disability, whereas a score of 0 corresponded to an inability to perform the task owing to poor vision. The question responses were averaged within each subscale score for each study participant, generating 4 continuous subscale scores. The subscale scores were compared between treatment groups using a generalized estimating equation, allowing for clustering (nonindependence of outcomes) of within-participant subscale scores around the patient and controlling for BSCVA, as well as controlling for whether or not the etiologic organism was Fusarium species. Subgroup analyses were performed for ulcers due to Fusarium species, Aspergillus species, or some other fungal organisms. Sample size calculation for the MUTT I was based on the primary outcome of BSCVA. The chosen sample size of 368 study participants would provide 80% power to detect a difference of 0.15 logMAR (Snellen equivalent, 20/32) in visual acuity (or 1.5 lines of visual acuity) between treatment arms, assuming a standard deviation of 0.46 and a 2-tailed α level of .05. All analyses were conducted with Stata version 13.0.
Results
A total of 323 patients were enrolled in the MUTT I between April 3, 2010, and December 31, 2011, at multiple locations of the Aravind Eye Care System. At that point, recruitment was suspended because of a significant difference between treatment arms in corneal perforations and the need for therapeutic penetrating keratoplasty. The results of the IND-VFQ were available for 292 of 323 patients. We found no evidence that loss to follow-up was associated with any baseline characteristics, infecting organism, or treatment arm. The baseline characteristics of the study participants who completed the IND-VFQ are outlined in 
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Vision-Related Quality-of-Life Outcomes in the MUTT I the voriconazole-treated group after correcting for organism (Fusarium vs non-Fusarium species) and baseline visual acuity. In subgroup analyses looking at ulcers due to Fusarium species only, the natamycin-treated group scored 8.4 points (95% CI, 1.9-14.9; P = .01) higher on the IND-VFQ than the voriconazole-treated group after adjusting for baseline BSCVA. In contrast, among the ulcers due to non-Fusarium species, a difference between the 2 treatment groups was not detected; the natamycin-treated group scored 1.5 points (95% CI, −3.9 to 6.9; P = .52) higher than the voriconazole-treated group after correcting for baseline BSCVA. Study participants in the natamycin-treated group with an ulcer due to Aspergillus species scored 3.3 points higher on the IND-VFQ after correcting for BSCVA; however, this was also not statistically significant (95% CI, −9.1 to 15.7; P = .60). Between the treatment groups, differences in quality of life were also not detected for participants with ulcers that were due to an organism other than Fusarium or Aspergillus species; natamycin-treated participants scored an average of 0.5 points (95% CI, −5.4 to 6.4; P = .86) higher.
Discussion
Among patients with filamentous fungal ulcers, we found evidence of higher vision-related quality of life for those who were treated with natamycin than for those who were treated with voriconazole. This difference was more pronounced among participants with a corneal ulcer due to Fusarium species. Although these differences in the IND-VFQ subscale score were relatively small, it is noteworthy that we were able to detect a difference at all, given that the 3-month visual acuity was good (median visual acuity, 0.23 logMAR [IQR, 0.07-0.58 logMAR]; median Snellen equivalent, 20/30) and that the scores overall were high. In developed countries, where the ability to read or drive is integral to life, even a mild decrease in visual acuity results in a significant decline on a visual function questionnaire. 16 It is possible that, in developing countries, mild vision loss does not decrease daily function until it has progressed considerably. The differences between treatment arms in IND-VFQ scores among participants with an ulcer due to Fusarium species were much larger. These findings are consistent with the primary outcome from the trial, which found that 3-month BSCVA was better in the natamycin-treated group than in the voriconazole-treated group, with the difference between treatment groups attributable primarily to the ulcers due to Fusarium species. The US Food and Drug Administration and the NEI now recommend that visual function questionnaires be used to evaluate interventions in ophthalmology. In previous studies in which the NEI Visual Function Questionnaire was used in developing countries, some of the questions did not test well because of cultural differences or lack of relevance (eg, the effect of visual disability on driving). 6 To accurately measure outcomes, the questions need to be adapted to the culture and language in which the questionnaire is administered. Our questionnaire was the best instrument available at the time; it was developed in the local language with culturally relevant questions and has been validated and refined by Rasch analysis in a population of Indian patients. There are several limitations to our study. Although the IND-VFQ was developed and validated locally, it is difficult for any visual function questionnaire to fully characterize the disability associated with decreased vision. Moreover, the IND-VFQ was validated in patients with cataract, whose vision loss may be different from the monocular vision loss typically experienced by patients with a corneal ulcer. We did not collect quality-of-life data at the trial's baseline, which could have been informative. We also did not assess the effect of socioeconomic factors on vision-related quality of life. This trial was conducted for a population in rural southern India, and therefore these results may not be generalizable to other settings, particularly larger cities or more developed regions.
Conclusions
Our study is consistent with the finding from the MUTT I that natamycin is superior to voriconazole for the treatment of filamentous fungal corneal ulcers, and it underscores the importance of appropriate treatment of fungal keratitis. Incorporation of quality-of-life measures in clinical trials is important to fully evaluate the effect of the studied interventions.
